Background: Screening, Brief Intervention, and Referral to Treatment (SBIRT) programs have been developed,
A lcohol use and its consequences represent an important public health problem as it is one of the most important risk factors for premature death and disability worldwide 1, 2 and also adds a heavy economic burden to societies. 3 As well as full-blown alcohol dependence, hazardous and harmful drinking also contribute to this high burden in terms of morbidity and mortality. 4 Importantly, and partially explaining this high burden of disease, the treatment rate for alcohol-related disorders is low, similar to other mental health disorders. 5 In Europe, only one in every 10 patients with alcohol use disorder requests treatment and usually after 10 years of delay. [6] [7] [8] To improve these patients' prognosis and decrease associated social and health care costs, strategies to increase early detection and interventions to reduce alcohol use and prevent related problems are needed. 9 For these reasons, Screening, Brief Intervention, and Referral to Treatment (SBIRT) programs have been developed, evaluated, and shown to be effective, particularly in primary care practice. [10] [11] [12] In trying to expand the concepts of SBIRT to other settings, the emergency department (ED) has received a great deal of attention, particularly because alcohol consumption is associated with a decrease in primary care services utilization; 13, 14 thus EDs are a primary gateway to health care services. 15 Given this, EDs offer a window of opportunity to address alcohol problems. Nevertheless, despite several studies published, effectiveness of BIs in the ED has not been clearly established. A closer look at the existing body of evidence reveals mixed results. Many studies did not find statistically significant differences and are misunderstood as evidence of absence of effect. 16, 17 In fact, alternative hypotheses suggest an absence of evidence due to statistical factors and methodologic difficulties. 18 At the same time, there are large methodologic differences between trials, which make reaching general conclusions difficult. First, target populations have not been clearly identified and admissions criteria range from all injured patients to those presenting to the ED with alcohol-related conditions to all patients presenting to the ED, while consumption ranges from alcohol dependent to at-risk drinkers. Second, and probably more relevant, studies vary in who provides the intervention. In many clinical trials intervention is provided by research assistants with no clinical background, trained for the purpose study. In others, intervention is provided by ED staff with no or little background training in alcohol use disorders. The aim of our study was to implement and evaluate an SBIRT program for at-risk drinkers, in the ED of a tertiary hospital, with the intervention, conducted by psychiatrists highly specialized in addictive disorders and motivational techniques.
METHODS

Study Design
We conducted an open randomized controlled trial in the ED of a tertiary hospital to evaluate the feasibility and effectiveness of an SBIRT program for at-risk drinkers to reduce alcohol use and increase access to treatment. Ethical approval was granted by the Ethics Committee of Hospital Cl ınic of Barcelona. The clinical trial was registered on ClinicalTrials.gov (ID NCT03273283). Our main objectives are to demonstrate that SBIRT program is effective to reduce atrisk alcohol use and to increase access to specialized treatment.
Selection of Participants
All patients aged 18 or older presenting to the ED were potentially eligible patients. Those with cognitive impairment or who were medically unstable were excluded. Patients explicitly demanding alcohol treatment during their attendance were also excluded. All patients in the ED during time frames when research staff were available including morning and afternoon hours were consecutively screened using the three-item version of the Alcohol Use Disorder Identification Test (AUDIT-C) by three psychiatrists from the addictions unit of the same hospital. Patients scoring more than 6 points for men and more than 5 for woman were invited to participate. Cutoff points were raised for two reasons: first, to increase the specificity of the test, and second, because evidence suggests that patients with higher AUDIT-C scores benefit more from SBIRT programs. 19 Screening was performed during the stay in the ED. Patients who gave informed written consent were randomized into the study groups.
Randomization Procedures
Simple randomization was chosen. 20 Prior to the study initiation a list of 250 participant numbers was randomized into two groups (intervention group or control group). To guard against bias, the enrollment packs for each group were the same size and thickness and without external indicators of the group.
Procedures
After the consent form was signed, the control group received two leaflets: one about alcohol use with a list of treatment resources including contact details and the other providing information about the study protocol. The intervention group patients received the same leaflets, but were also included on an SBIRT program consisting of a BI and referral to treatment if needed. Intervention was provided in the same emergency ward by the same psychiatrists who performed the screening. These professionals are specialized in addictive disorders and highly trained in motivational interviewing techniques. In Spain, differently from other countries, most alcohol specialists are psychiatrists.
Intervention
The intervention was based on motivational techniques and lasted from 5 to 15 minutes, depending on patient response and characteristics. 21 The aims of the intervention were to inform targeted patients about alcohol-related harms, to raise patients' awareness about their alcohol intake and possible consequences, to enhance motivation and induce a state of change about alcohol use, and finally to give patients strategies to reduce alcohol use and further treatment options. We began asking about patients' thoughts on their own alcohol consumption and its consequences. Subsequently, and only with the patients' verbal consent, patients were given feedback on the AUDIT-C results and informed about possible consequences of their alcohol use. At that point, the professionals encouraged the patients to talk about their goals and aims regarding alcohol use. Finally, strategies to reduce alcohol use were offered, and those patients willing to undergo treatment were given an appointment in less than 1 week, before discharge.
Measures
Age, sex, and previous diagnosis of alcohol use disorder and/or other substances were recorded at baseline, based on clinical records. Those who presented to the ED with reasons directly related with alcohol use were coded as "Alcohol-related presenting condition." The main alcohol-related conditions were alcohol intoxication, withdrawal symptoms, alcoholic liver disease, and behavioral disturbances under the effects of alcohol.
At 6 weeks, the primary outcomes of the study were the proportion of at-risk drinkers (measured with AUDIT-C scale; patients scoring more than 6 points for men and more than 5 for woman) in each group and the proportion of patients who attend to specialized treatment following ED attendance. Patients received a phone call at 6 weeks and were reassessed using the AUDIT-C and asked if they had attended to specialized treatment. As a secondary outcome, we also used the reduction in AUDIT-C score at 6 weeks compared to first assessment.
Sample Size and Data Analysis
The required sample size was calculated with 95% confidence and 80% power to detect a difference between groups of a 15% reduction of risky drinkers. With an estimated attrition rate of 30%, 223 patients in total were required. Although it was not possible to reach expected sample size, recruitment procedure ended after 4 months, as the screener's contract ran out.
Statistical analyses were conducted using SPSS v23. At baseline, participants' demographic and enrollment-related characteristics were compared across treatment conditions using t-and chi-square tests according to the nature of each variable. The main outcome of the study was assessed using logistic regression models with all available variables as independent parameters (age, sex, alcohol-related presenting condition, alcohol use disorder or other substance use disorder previously diagnosed, AUDIT-C total score at baseline). We also performed linear regression analysis to test global reductions in the AUDIT scores according to treatment condition. All statistical procedures were performed according to intention-totreat analysis. Figure 1 shows patients' flow through the trial. The most frequent exclusion criteria was living outside the Barcelona metropolitan region. A total of 72% were men, and the mean (AESD) age was 43 (AE16.7) years. Baseline characteristics of each group are shown in Table 1 .
RESULTS
The 6-week follow-up was completed for 153 patients through phone interviews, representing a global follow-up rate of 76%. The follow-up rate of the control group was higher, but not significantly, compared to intervention group (80.1% vs. 72.7%, p = 0.21). Three patients died during this periodtwo in the intervention group and one in the control group-for reasons not related to the intervention or study protocol. At 6 weeks, a greater proportion of patients from the intervention group had reduced alcohol use below recommended levels compared to control group (72.2% vs. 51.8%, p = 0.01). Moreover, a greater proportion of patients from the intervention group attended to specialized treatment compared to control group (23% vs. 9.8%, p = 0.025). Table 2 shows outcomes at 6-week follow-up.
In the logistic regression models, the odds ratio (OR) for the intervention group drinking below recommended levels was 2.95 and the OR for attending to specialized treatment was 20.5. These results reached statistical significance. Tables 3 and 4 shows the regression models for the all outcomes. In the multiple linear regression model, intervention group (b = 1.3, p < 0.05) and higher AUDIT-C scores at baseline (0.67, p < 0.05) were associated with a greater reduction in the AUDIT-C at 6 weeks. The other variables did not reach statistically significant differences.
DISCUSSION
The results of this study suggest that a SBIRT program for risky drinkers in the ED is feasible and effective for reducing alcohol use and increasing treatment attendance. At 6-week follow-up, almost three of four patients in the intervention group had decreased alcohol use to under recommended maximum levels, almost 25% more than in the control group. Importantly, patients in the intervention group had odds of three times higher for this parameter (drinking below recommended levels at follow-up). In addition, BI Data are reported as mean (AESD) or n (%, 95% CI), unless otherwise specified. AUDIT-C = three-item version of the Alcohol Use Disorder Identification Test; IQR = interquartile range.
increases the probability of engaging with specialized treatment. The odds of attending to specialized treatment for patients entering the SBIRT program are more than 20 times higher than treatment as usual. This all suggests that the early results of this trial are encouraging.
In a large recently published meta-analysis, 22 BIs for alcohol use in EDs showed a small positive effect. Previous reviews did not find conclusive evidence or suggested no effects. [23] [24] [25] However, there is high heterogeneity in terms of methodologies and results. In many studies, the intervention was provided by research assistants with no background in addictive disorders who were trained specifically for the study. 16, 26 In other intervention studies, SBIRT programs have been conducted by the ED staff; however, there is lack of time for training and motivation on alcohol interventions among these professionals, [27] [28] [29] [30] which may have influenced results. While in other studies the intervention was delivered by professionals with clinical background on the field of alcohol 31, 32 (such as alcohol counselors or nurses trained in substance use disorders), it is important to mention that our study is the first in which the SBIRT program is conducted by psychiatrists specialized in addictive behaviors and highly trained in motivational interviewing techniques. This represents an important difference with previously published studies. For instance, published evidence suggests different efficacy depending on who provides intervention 33, 34 and our study results may be reflecting the effect of BIs provided by professionals with greater motivation and higher levels of training on alcohol use disorders and motivational techniques. Although BI was conceptualized as a short strategy for general practitioners and emergency staff, it does not mean that BI providers' instruction also must be short. To increase its effectiveness we will need to put more efforts on training. Another interesting perspective could be to consider including alcohol specialists in EDs as part of the staff. Taking into account the high prevalence of alcohol-related harm and the number of patients drinking above recommended levels presenting to emergency rooms, it would not be so weird to increase strategies to reduce alcohol consequences on public health.
Another important difference with other studies published is the target population. Our program aims Data are reported as n (%, 95% CI), unless otherwise specified. AUDIT-C = three-item version of the Alcohol Use Disorder Identification Test; IQR = interquartile range. to be universal and to be addressed to all patients presenting to the ED. Other studies were exclusively for injured patients or alcohol-related presenting conditions. Adopting narrower screening criteria may decrease costs and increase specificity; however, such a strategy fails to detect, asses, and intervene with at-risk patients who present to the ED with problems not directly related with alcohol use. 35 Less than 15% of the recruited patients in our study presented with an alcohol-related condition. Interestingly, a recently published meta-analysis found BI programs for injured patients to be less effective than those non-injury-specific programs. 36 Moreover, SBIRT programs have been shown to be more effective with risky drinkers than with alcohol-dependent patients. 19, 31, 37 On the other hand, several previous studies used low cutoff points, which help to recruit large study samples, but may limit the global effect of BI and hamper finding significant differences. There is some evidence that low-risk drinkers benefit less from BI than moderate to high-risk drinkers. 38, 39 For this reason, and according to our previous proposals, 40 we raised the cutoff point of the AUDIT-C score and this could also explain why our results are more encouraging than previously published studies.
All that aside, it seems that the selection of the target population is one of the main factors that can increase cost-effectiveness of an SBIRT program. It seems that there is an inverted U-shaped relationship between sensitivity to BI and alcohol use. Low-risk drinkers and alcohol-dependent patients are less prone to reduce alcohol use after receiving BI than those in the middle range of consumption. It is important not only to target interventions at injured patients, but also patients with less severe alcohol use, who are more sensitive to BI, thereby contributing to the prevention of future problems. 10 On the other hand, including very-low-risk drinkers in the target group will not increase efficacy of the program, but will increase costs and may overburden professional staff. 41 Interestingly, when exploring results using logistic regression techniques, the AUDIT-C total score at baseline was a negative predictor for drinking below recommended levels at 6 weeks. However, if we analyze AUDIT-C score reduction at 6 weeks, the higher the score at baseline is, the greater the reduction at follow-up. Putting all this together, although the literature points out that patients with higher AUDIT scores are more sensitive to BI, it could also be argued that higher AUDIT-C scores reflect a higher probability of suffering alcohol dependence, and alcohol-dependent patients find it more difficult to reduce alcohol use below recommended levels. 19, 37 Nonetheless, the health effect of a given alcohol reduction is stronger the higher the level of drinking. 42 Similarly, presenting to the ED with an alcohol-related problem is a predictor of attendance to specialized treatment, but does not predict a reduction of alcohol use to below recommended maximum levels. In the same way, it could be argued that presenting to the ED with alcoholrelated problems reflects an advanced stage of alcohol use disorder and thus, less sensitivity to BI.
One of the goals of an SBIRT program is to engage undetected heavy drinkers with a specialized treatment resource. Our study shows that the SBIRT program increases the probability of treatment attendance more than twofold. In the intervention group, 23% of patients compared with 9% of control group patients attended an appointment in an addiction treatment facility. A recently published systematic review shows the scarcity of data regarding interventions in ED to increase alcohol treatment. 43 Despite a large number of studies that have evaluated SBIRT programs, few of them have evaluated the subsequent attendance at specialized treatment. It is important to remark that patients should be discharged from the ED with a scheduled appointment and also to remember that the sooner the postdischarge visit is, the greater the probability of attendance. 44 As previously commented, the most important predictor of attendance to the postdischarge appointment in our study was the presence of an alcohol-related presenting condition, with and OR of 299.97, which means that almost all patients with an alcohol-related diagnosis attended an appointment for alcohol use disorders after discharge, although an alcohol-related condition did not predict a greater reduction in future alcohol consumption compared to other patients who did not present with such a condition.
LIMITATIONS
Our study has several limitations that must be noted. First of all, although our results suggest that intervention provided by highly trained and specialized professionals may be more effective, SBIRT programs conducted by psychiatrists may be more difficult and costly to implement in general ED settings. However, this finding could encourage increased training of ED staff and means to motivate professionals to detect and intervene with patients who drink above recommended levels.
Our study sample is a convenience one; sadly, it was not possible to implement a 24-hour program due to a lack of personal. However, as patients were included to the study by using systematic selection procedure, including consecutively all at-risk patients attended in the ED during the study recruiting frame times this should not reduce the validity of our results on these grounds.
We elevated AUDIT-C cutoff points, so the prevalence of risky drinkers is reduced and, as a result, we may lose a small percentage of patients who could have benefited from the intervention. However, as previously mentioned, we wanted to increase specificity and address BI to those patients more likely to be sensitive to such an intervention.
Alcohol use is self-reported and retrospective. Although this may represent some degree of bias, other methods to register alcohol use are very difficult to implement, especially in the ED context, and for this reason, self-report is the most widely used strategy in other similar studies. Moreover, social desirability may have affected alcohol use self-reports at follow-up, although this bias could be said to apply to both the intervention and the control groups. Finally, these are short-term results and, although they are very encouraging, we should be cautious and expect further evaluations before reaching final conclusions.
CONCLUSIONS
The results of this study show that a Screening, Brief Intervention, and Referral to Treatment program for risky drinkers in the ED is feasible and effective in reducing alcohol use and increasing attendance to subsequent alcohol use treatment. It is important to remark that the intervention was delivered by highly trained and motivated professionals and that this along with an adequate selection of the target population are believed to be key points in increasing efficacy.
